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Haemorrhagic septicaemia (HS) is a common disease of cattle and buffaloes, 
particularly in Asia. In Malaysia, PasteureIIa muItocida 6:B is most commonly 
isolated from outbreaks of haemorrhagic septicaemia. Thus, many antigenic 
components of P. multocida have been studied such as the lipopolysaccharides 
(LPS), outer membrane proteins ( O W )  and the capsule. However, the fimbriae, 
which is involved in the attachment to the cell surface of the host and usually 
correlated with virulence of the organism has not been studied. Thus, studies on 
fimbrial gene and protein may be essential in the production of vaccine against 
haemorrhagic septicaemia. 
In this study, fimbriae gene of P. muItocida type 6:B was amplified, cloned and 
subjected for sequencing and expression in Pseudomonus ueruginosa and 
Eshericheriu coli. All isolates produced a single product approximately at 450 bp. 
Analysis of the fimbrial subunit gene sequence of type 6:B strain was compared with 
those of type A:l and A:3 strains of P. rnultocida. The sequence of strains A:3 and 
6:B showed complete homology while the sequence of strains A:l and 6:B showed 
81.8% amino acid similarity. Although the P. multocida and other species shared that 
mean showed the conserved same mature fimbriae, both showed different signal 
peptides, even though they were within the same groupltype. 
Pasteurella multocida fimbrial subunit gene was cloned in the expression vectors, 
pUCpKS/SK and pCRT7-TOP0 in order to construct a recombinant plasmid. In 
SDS-PAGE gel, it was seen that the recombinant P. aeruginosa cells failed to 
produce fimbriae using a specific surface fimbriae method. On Western blot analysis 
using anti-P. aeruginosa fimbrial antiserum, reaction was observed in both the wild 
type P. aeruginosa and the whole cells of recombinant P. aeruginosa cells. However, 
only the wild type P. aeruginosa showed cross-reaction when probed with anti-P. 
multocida fimbrial antiserum. This indicated that the wild type P. aeruginosa shared 
the same epitope with P. multicoda and that the fimbriae proteins of P. multocida 
was not expressed in P. aeruginosa. 
In E. coli cells, the recombinant protein was expressed as a soluble protein but at a 
relatively low level despite optimization. In the Western blot analysis using anti-P. 
multocida fimbrial polyclonal antibody, the recombinant protein was identified as the 
protein band that have a molecular weight of approximately 18 kDa. However, it was 
uncertain whether the endogeneous fimbriae was not expressed or the protein was 
expressed but was not exported out of the cell. Thus, hrther analysis to identify the 
other candidate genes and to try with other suitable hosts are required. 
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Hawar berdarah merupakan penyakit yang biasanya menyerang lembu dan kerbau, 
khususnya di Asia. Di Malaysia, strain Pasteurella multocida serotip 6:B lazirnnya - 
dipencilkan daripada kawasan yang terdapat penyakit hawar berdarah. Oleh itu, 
kebanyakkan kandungan keantigenan P. multocida telah dikaji seperti 
-- - lipopolisakarida (LPS), protin selaput luar ( O W )  dan kapsul. Walaubagaimanapun, 
fimbria yang terlibat dalam perlekatan pada pennukaan sel perumah dan selalunya 
terlibat dengan kevirulenan organisma tidak dikaji. Oleh itu, kajian ke atas gen dan 
protin fimbria mungkrn berguna dalam penghasilan vaksin bagi melindungi hawar 
berdarah. 
Dalarn kajian ini, gen fimbria P. multocida serotip B telah diamplifikasi, diklon dan 
digunakan untuk penjujukan DNA, dan diekspreskan ke dalam sistem penyataan 
Pseudomonas aemginosa dan Escherichia coli. Kesemua isolat menghasilkan satu 
jaluran dengan berat molekul lebih kurang 450 bp. Analisis jujukan gen fimbria 
strain tip 6:B telah dibandingkan dengan P. multocida strain tip A: 1 dan A:3. Jujukan 
dari strain A:3 dan 6:B menunjukkan persamaan yang lengkap sementara jujukan 
dari strain A: 1 dan 6:B menunjukkan 8 1.8 % persamaan asid amino. Walaupun P. 
multocida dan spesies yang lain berkongsi iaitu menunjukkan persamaan pada 
bahagian kematangan fimbria, kedua-duanya memperlihatkan perbezaan pada isyarat 
peptida, walaupun di dalam kumpulan yang sama. 
Pasteurella multocida fimbria telah diklon dalam vektor penyataan pUCpKSISK dan 
p ~ ~ ~ 7 @ ' ~ ~ ~ ~  bagi membina plasmid rekombinan. Di dalam SDS-PAGE, dapat di 
lihat bahawa sel rekombinan P. aeruginosa gaga1 untuk menghasilkan fimbria 
walaupun menggunakan kaedah permukaan fimbria yang spesifik. Analisis sap 
Western menggunakan antisera anti- fimbria P. aeruginosa, mendapati tindakbalas 
berlaku dengan Pseudomonas asal dan dengan keseluruhan rekombinan sel P. 
aeruginosa. Walaubagaimanapun, hanya P. aeruginosa asal menunjukkan 
tindakbalas silang apabila dititikkan atau diserapkan dengan antisera anti- fimbria P. 
multocida. Ini menunjukkan bahawa P. aeruginosa asal berkongsi epitop yang sama 
dengan P. multocida dan fimbria P. multocida tidak boleh diekspres di dalam F. 
aeruginosa. 
Dalam sel E. coli, protin rekombinan telah dinyatakan sebagai protin larut tetapi pada 
aras agak rendah walaupun telah dioptimumkan. Dalam analisi sap Western 
menggunakan antibodi poliklon anti-P. multocida fimbria antisera, rekombinan 
protin telah dikenalpasti sebagai jaluran protin yang berat molekul lebih kurang 18 
kDa. Walaubagaimanapun, ia tidak diketahui sama ada fimbria asal tidak 
diekspreskan atau gen tersebut diekspreskan tetapi tidak dapat dikeluarkan daripada 
sel tersebut. Dengan demikian, analisis lanjutan diperlukan untuk mengenalpasti gen 
yang lain atau mencuba dengan vektor yang lain. 
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CHAPTER 1 
INTRODUCTION 
Haemorrhagic septicaemia (HS) is an economically important disease of cattle and 
buffaloes in South East Asia (Rishendra and Jaiswal, 1998). The disease was first 
reported in Malaysia as early as the 1880's F A 0  1993) (Chandrasekaran, 1993 and 
De Alwis, 1999). The outbreaks of this disease are recorded regularly in many 
countries and account for heavily tool of cattle and buffaloes every year (Carter, 
1974; Bain et al., 1982; Carter et al., 1987; Giridher et al., 1990). In 1957, Bain 
estimated that the annual loss due to HS in Asia alone exceeded 100,000 susceptible 
animals (Josephs, 1979). During 1990-1999, the losses due to HS were estimated at 
RM 2.25 million (De Alwis, 1999). In Malaysia, the ruminant production systems are 
gradually changing from subsistence to intensive operations (Jamaluddin, 1992). The 
disease causes serious losses due to death, condemnation losses and costs of 
vaccination and medication. 
Haemorrhagic septicaemia can be caused by one of two serotypes of P. multocida 
designated 6:B and 6:E (Namioka-Carter system) or B2 and E2 (Carter- Heddleston 
system) (De Alwis, 1990). Pasteurella multocida is also associated with a wide range 
of diseases, including fowl cholera of poultry and wild fowl, atrophic rhinitis of 
swine, haemorrhagic septicaemia of cattle and buffaloes and snuffles in rabbit. This 
organism can also cause diseases in humans such as sinusitis and its infection 
normally involves animal contact (Ruff010 et al., 1997). Pasteurellu multocidu is a 
Gram-negative, facultative anaerobe and non-sporogenous (Rimler and Rhoades, 
1989). 
Vaccination is the principal method of controlling HS in many countries (Carter, 
1973; Bain et al., 1982; Carter et al., 1987; Giridhar et al., 1990). Vaccines 
commonly used in this country are the alum-precipitated vaccine (APV) and the oil 
adjuvant vaccine (OAV). The AJ?V is recommended for the in-contact animals in the 
area of an outbreak while the OAV is used for prophylaxis and is the most potent of 
the available vaccines (Carter and De Alwis, 1989). Although considerable reduction 
in deaths has been aclueved by irnmunisation with the currently available vaccines, 
problems of HS outbreaks and deaths remain. Some of the most common problems 
are the low coverage of vaccination, occasional breakdown in the immunity in areas 
covered by vaccination and vaccines in low dosage, composition, quality and 
efficacy (Dawkins et al., 1990). In order to overcome the problem, there is a need to 
improve the quality and effectiveness of the vaccines. 
Several antigenic components of P. multocida have been investigated, which include 
the LPS (Rhoades and Rimler, 1991), LPS-protein complex (Tsuji and Matsumoto, 
1988) and the outer membrane protein. The OMP of P. multocida have been 
extensively studied as potential vaccine candidates (Lutenberg et al., 1986; Rimler 
and Rhoades, 1989; Lu et al., 1991a, b; Manoha et al., 1994, Ruffolo and Adler, 
1996) but the outcome was inconclusive (Zamirah., 2002). 
Fimbriae have been observed in a few strains of P. multocida. Fimbriae can enhance 
colonisation and attachment to the host cell surface, and is usually correlated with 
virulence (Heckels et al., 1989; Virji et al., 1993). Therefore, investigation on the 
role of fimbriae can be beneficial and may be essential for vaccine development as 
observed against ovine footroot and bovine keratoconjunctivitis (Adler et al., 1999). 
To date, few studies had been carried out on the characterisation of P. muItocida 6:B 
fimbriae. Therefore, the objectives of this study were: 
1. to amplify, clone and sequence the fimbriae subunit gene of P. multocida 
serotype 6:B. 
2. to express the fimbrial subunit gene of P. multocida 6:B in P. aeruginosa. 
3. to express the fimbrial subunit gene of P. multocida 6:B in E. coli. 
CHAPTER 2 
LITERATURE REVIEW 
Haemorrhagic septicaemia 
Haemorrhagic septicaemia is a disease that occurs in Southern Europe Africa, Near 
and Middle East countries and throughout South East Asia (Joseph, 1979; Bain et al., 
1982; De Alwis 1999). Haemorrhagic septicaemia occurs in outbreaks during periods 
of environmental stress. During the intervening periods, the causative organism 
persists in the tonsil and nasopharyngeal regions and such animals serve as carriers 
of the disease (Mustafa et al., 1978; Hirarnure and De Alwis et al., 1990). 
The disease is most commonly observed in cattle and buffaloes, caused by two 
specific serotypes of the bacterium; Pasteurella multocida (Carter, 1973; Joseph, 
1979; Bain et al., 1982; Townsend et al., 1996). Generally, the observed signs are 
elevated temperature, loss of appetite, nasal discharge, salivation and labored 
breathing with swelling in the submandibular region. It is an acute, fatal disease and 
one of the most economically important diseases of livestock (Dawkins et al., 1990). 
Haemorrhagic septicaemia caused a great economic loss in Asia, where buffaloes 
were reported to be particularly susceptible (Bain et al., 1982; De Alwis 1999). In 
Malaysia, the mortality rate due to haemorrhagic septicaemia is higher in buffaloes 
than cattle (Joseph, 1979). It was found that poor husbandry practices and disease 
surveillance system cause the many outbreaks in this region (De Alwis, 1999). 
